A method often utilized for conveying novel information to students regarding problem solving within engineering textbooks is the use of worked examples, otherwise known as example problems. Worked examples have been shown to be very effective in order to reduce cognitive load, however there are many instances where worked examples may be ineffective.
Work-In-Progress: The Effects of Embedded-Formatting Applied to Statics
Introduction A method often utilized for conveying novel information to students regarding problem solving within engineering textbooks is the use of worked examples, otherwise known as example problems. Worked examples have been shown to be very effective in order to reduce cognitive load, however there are many instances where worked examples may be ineffective. 2 One instance is where a worked example may contain a number of unique pieces of information, each being incomprehensible to the learner in isolation, therefore the learner must mentally integrate each piece in order to understand the instructional material. A classic example of this is having a picture of a graph consisting of lines and then separately below having a list of equations for each line. There is a need for the learner to mentally integrate the two different sources of information, which asserts an increased burden on cognitive load therefore stifling the learning process. This is what is referred to as the split-attention effect. 
Literature Review
Cognitive Load Theory (CLT) should be considered when designing instruction in order to maximize student learning. Specifically, three types of cognitive load have been identified in affecting a student's working memory capacity (i.e. intrinsic, extraneous, and germane). Intrinsic cognitive load deals with the nature of the material being learned, extraneous cognitive load is affected by the manner in which the material is delivered to students, while germane cognitive load involves the effort involved to create a schema. 3, 7 Instructional design is important for both limiting extraneous load in order to maximize germane cognitive load (i.e. support for learning). 3 Unfortunately, the organization of content within many Statics textbooks places a burden on extraneous and germane cognitive load due to the use of standard designed worked-examples, which can likely lead to split-attention effect.
One way that has been shown to alleviate this problem is the use of embedded-formatting. 5 Embedded formatting is where the unique portions of information are physically integrated with one another in order to reduce cognitive load. So, for example the graph with line equations described earlier could be shown where the equations are displayed on the graph directly next to the line that it is defining, so that the reader does not have to integrate the two mentally -it can be done visually.
Purpose Statement
Statics is typically one of the first core-engineering courses many types of engineering students take, therefore much of the information in this class is novel to the learner. Worked examples are often used in textbooks and are very useful, but they generally consist of a free-body diagram (FBD) and then a separate list of accompanying equilibrium equations for that specific FBD. This requires the learner to mentally integrate the two novel sources of information in order to make sense of the worked example, which can cause cognitive overload or an overload on working memory. This study will focus on identifying the effectiveness of using embeddedformatting with regards to engineering Statics worked examples. This study will specifically examine whether or not the use of embedded formatting creates a more efficient and complete learning process when learning Statics, specifically problems dealing with friction.
Design/Methods
For this study a quantitative quasi-experimental pretest-posttest study will be utilized to gain a better understanding of the effects of applying embedded-formatting to worked examples of Statics problems on student learning. Students within one engineering Statics course will be considered and divided into two groups. Where the first group will be given worked examples utilizing embedded-formatting and the second group will be given traditional worked examples as part of their instructional material. Additionally, a subjective measure of cognitive load will be used to quantify between group cognitive loads, while a posttest will measure student learning of the topic in general. The instructional technique will serve as the independent variable consisting of two groups; while the engineering concept knowledge of Statics, along with the subjective cognitive load scores will serve as the dependent variables to be measured using multivariate analysis of variance (MANOVA).
Pre-test
Students will first complete a pre-test to identify their baseline Statics knowledge regarding basic friction problems. Figure 1 shows an example of a sample pre-test question where students will be asked to solve for unknown external forces acting on an object involving friction. 
Group 1: Embedded-Formatting Examples
Following traditional instruction students in this group will be given a worked example that is setup using embedded-formatting, which will be used as reference material to solve a similar inclass problem. At the end of class students will be given a homework assignment, where they will be provided another worked example utilizing embedded-formatting that is to be used as a reference to complete the homework assignment. Students will then turn in their completed homework assignment and take a three question post-test upon arrival of their next class. Figure  2 shows an illustration of a worked example utilizing embedded-formatting. 
Group 2: Traditional Examples
Following traditional instruction students in this group will be given what would be considered a traditional worked example, which will be used as reference material to solve a similar in-class problem. At the end of class students will be given a homework assignment, where they will be provided another worked example in traditional format that is to be used as a reference to complete the homework assignment. Figure 2 shows an illustration of a traditional worked example. Students will then turn in their completed homework assignment and take a three question post-test upon arrival of their next class. 
Post-test: Statics Concepts Involving Friction
During the next class (i.e. following the instructional period), both groups will be given the same instructions to complete a series of post-test tasks. During each task, students will also record how difficult they perceive the task to be (i.e. cognitive load assessment). Figure 4 depicts an example of a post-test task. 
Post-Test: Measuring Cognitive Load
Subjective measures of cognitive load will also be used to measure students' perceived difficulty when performing the post-test tasks. Students will rate their perceived mental effort based on a 7-point Likert scale, ranging from 1 -extremely east to 7 -extremely difficult, after interpreting the instructions for each task. This approach has been used in prior research and has been shown to accurately gauge the amount of mental effort exerted by participants.
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Implications Strong student understanding of fundamental courses such as Statics is crucial for their success in subsequent courses, and is also vital in providing solid background knowledge to appropriately comprehend more advanced topics. In order to maximize the learning process a clearer understanding of how the role of the split-attention effect during engineering based problem solving impacts student learning is necessary. This study hopes to shed light on the way in which the physical layout of both illustrative and mathematical information together impacts learning of engineering concepts.
